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d5r*#5o *Mk:IS5ih^j(^)^;^pfl:{^. (K-:^) (^0. 0i'-iSfl:%-T?fe5 

:i<h;iis$f^U<. 0. 01-0. 2K»%T-fc5ri:;^|5$?>^c:^^*bv^o 

:r. / 2, 6-v^-tert-:/^/l^-p-^l^>^ — /V-.-0^:^y^ 

y^/^-7^h^^^[3-(3, 5-v^-tert-y^/L--4-tKaarv':73i^/U') 

a :t — h :\ . hy:n^U^^>/y^ — /W-h:'^ [3 - (3-tert-:/^/V'-5- 
^^>'V'-4-t Kd^v'>^:3i^/W) r/otf::*-^— h) . 1, 6-^^^1^>^v^;^ — /^-tf:^ 
[3 - (3, 5-v^-tert-:/^/l--4-t:Kn:^i/>^:3i::i/W) T'ul::"::^^— h] . 
2, 4-tf;^- (n-:^i5^^yw^:?f) - 6- (4-1:Kp^v'-3, 5-v^-tert- 40 

::/^/^r^yy) -1, 3, 5-hyrv^i^. 2. 2-^;^---t?:3i^u>'tfx [3 - (3 

, 5-v^-tert-:/^/W-4-l:Kn:^v':73i^/U) >^citf::?J-^— h] . :t i^ 
/1--3 - (3, 5-i^-tert-:/^/V-4-bKn:arv':7ain/U) >^qfc':^^. — 
N, ---^^-y-^^U^-b*;:^ (3, 5-v^-tert-:/^/W-4-t:Kn:^v'-t:K 

nv-V-^^K) . 1, 3, 5-hy7<^/l^-2. 4. 6-. hy;^ (3, 5-v^-tert 
-7^^/U-4-tKc2ar>-<>-i//l.)-0-^>', hyjx-(3, 5-i^— tert-:;^^ 
yU-4-t:Kc2af-v^>^v^/V-) --ryv-TJ^^l^^Th^i^^^ix^o 2, 6-v^-tert- 
r^^yu-p-^uy — /V',^>'i5'^y;;^y^/u-7"h^^^[3-(3, 5-v^— ter 
t-y^yW-4-tKndei/:7:iinyl.):;^nt:'';e-^-h). hy3i^l^:/>/y=i — /U-bT 

[3 - (3 — t e r t->^^yW— 5— 7«^/^-4-t l^u^iy^zx^^^/U) zf xol }^ :^ :^ ^ 50 
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h} ^JsatSf * Lv^o t i?:^3K&«'FSttfiiJ (0tJ, N. N' - if:^ (3- (3 

. 5-i^-tert-:^5^>'W-4-tKndr->73:^/U) 7'nf;t:=>'l'] tK^i^^")^ 
(m. h!Jx^(2, 4-v'-tert-:/f^/W73i=i/W-)7;i-^:7r'fh 

-eippm~l. 0%A5»*L<, 10~ 1000ppmi5jC|rSf$bV'«o 

;5^Tv^U'— h(::*f-r5lC4S'J^T-10~1000ppmiS^*L.<. 50~500ppm 

«l«ISie^ (011. ^'/i'^. -Jr'l'yi>±, g? ;<7 >'W l> A , «lE»y<y«?A 

(1) tH4i^#^?r4 0nmJJlJi20 0 nm fii T . i»)if*L<l4 45nmet±170 
n mUT . ^ h izm-^ V < i-X 5 O n mSk± 1 5 0 n mSlT ICfj: ?> X ^ izmm-r ^ o tSSfeO 

(2) ^2t*yryu^^as-2xio"''«±4xio~''JWT. J;t)$f*L<ii-i. 

5X10"''jiJL±3X10"''£>lT.^e>l-»*L<l4-l. 0X10"'*£t±2. 5X 

io":'£iiTi:'fc5j;9 tc:^fti-r 5. »2 \^ V T /v-mfSc 1 1± ^ V ^ - ^ "J- 1 mm <o 

Sr^-r*t»-Cfc 9 . iE*lPl -Ciffi[*fM § ^^ t (J fiSfPtt t v^ r i 5^ b . A Ir] 
tcite St ffi ::»!: # vv t> <o IS t' S ^ 14 -65 /h ^' r i brv^-5„ a^^^fc^^^-fript 
■r •& i ^ 2 f y r /w^ ^ »i 8 X 1 o ~ " l^Jl ± i S :as . C<7)J; 9;ic*»t^-T?ttd<y-^-^)-^ 

^ V^, • " 30 

(3) 3t»iLjSfelc J; ij *:«>fc. ^ Jflj 1^ w-fe /Pa - ;^ T u hro S S ^p*^ S *s 3 0 :^ 

ji 1 2 0 :)? T t Jic 5 J: ^ ^ mi- s . -jt ® a ft -e ^> a ^^*fc4i-e-. :Ji-gi5d>c><ojcs:;^ 

(gel permeation chromatography) &C0j;5(^^7.^f*9 

SS^^Ufc*-^. 5:5~18:5-C'*> 5". 3t it SL felcJ;tj*«>fcSaT*95)-^ai65GPCfetJ: 

-C#/<CV>, — #-e-ft:^Ji^^L.TV>5-fe/l'D-;^r->U'— h^j^trfflV^St, mi&i^^ 

(4) mm^i^ 1 00 J/giJA±900J/<g£AT/J;'J»*L<tt200J/g£i±8 
00J/'geiTJ;9»*b<»4 300 J/g£i±70d J/g£JlTi:'t5J;9(C^^-t-S 50 
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(5) jS7CiteS*5 0. ltt±0. J;t)»4U<ttO. 12W±0. $ 

f>{::if*L<iio. i4£i±o. 2 4 SXT iz ^£ i> i: o i^mn-t i> , ii^4^^^-</V'T?a< 
) C>J;5l-='>'^<i5' Hc^OSA/SH-CJaD, JilEiS7uJtta[t/£5. rt^ifemmSltl&St 

(1) ±/Uu — :^r'>U — h'p(7>&i^^0ppm&.Jo5 0ppm&-T. <t»3^i?*b<l4 0 
ppmW±30ppm«T, $e,(j:&4b<J4 0ppm£Jl±20ppm^TJ--r-5. w<0 

7K(0. 2:0. 8~0. 8:0. 2))g^^Slj*fflV^T. 30'C«Ji70t;JWT, if? 
$fSL<t4 3 5'C£A±6 5'C«T> $ b jf * b < (1 4 0 £t ± 6 0 "C £t T , 3 O W 
±3^raWT, J;9»*L<l4 40^)^a±2. 5mfS\SlT. $P>»;i»*U<tt50^>W± 

iHi:!jAT. X 0 »^ I. < n 2 msi± 5 \BiUT . ^ \^ < tt. 2 4 m&.T mm-t 

(2) ^^»ttf<0-feyUo-;^T~>U-he0^7Kfttr0%eJL±0. 5%«T. J:l5iif*U<l4 
0%SI±0 . 3 %IHT . $ e> » * L, < (4 O % ± 0 . 2 % £i T i: -r 5 . H Ic « , -fe 
D-;^r'>l'-h7^/WA4-®l!IWt-80t:iJAJi200'C£lT, J;i9»*b<»4l OCC 
tiilSOlCKJlT. $P>(Cjff*b<{4 110lCiil±16 0'C£ilTT?, 10:5>W±10^^ 
£iT. J;')iif*L<l4 20^«±8^P^eJlT, ^^(:i«^*L<l4 30^*£Jl±5^F^WTa 

Lfc K-y SrisSffi. S; « U T K 1^ f 5 , iSI X S "C <0 A Sr <C 5 < /h $ < 5 fc 30 

» <k »4 # J- K ^ ^ 'fc V^ ;4S . 0ij ;t T IE <0 ;^ ife ;5S ^ Jf e> ^^ 5 o 

(^Jx.lJ. ;t*M^4-2 5 9 5 1 l-^^^iE«) 

i^m&mmi:^^mt)>hm^ m-r:^m (m^\i. *Hii#ff2 5 4 1 0 1 2-^, 1^2 s 5 s 
2 2 9^, 1^4 4 1 4 3 4 1^4 5 0 4 3 5 5^-<D^mfm^\zm^cr>:^^) 

^^^M <r>± /i^ o — T u — h (DUl^ti- . i^jR-fe/i'n — ;^Tv'l' — h7-1'/i'Aiajg(^#t-f- 40 

^mm (n) *»e>ps!^tvfc@ji^5>aji5io~4o%(DK-7'*^'>'^'T'-B.ifi5L. k 
j£, (2) -B.xi^«:±icffiM^nfc K-T^^^^u - h'x-mm^mm-r ^ y ^ 
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^ iz i-i ur (D :^ m i)^ m if h ^ o 

'^tf^mir'tH^timm^-^xms^'^i im ^^t!\^m«s e i - i 5 s 4 1 4#, 
1-122419-^. <i^mw-i 1-19828 5^-izmm(o:^mA^mit^-ct^) . 

(2) 2o©iifE®PA»Pj-fe/Wa— ^^rvw— h^jSSrJfES-rS (CSJ;t«!lt^aS60-27 
562-i-. i|#BBBS61-94724-§-» iRFMBS61- 947245-§-, #MBg61-10 
4813^, #§|BS61-158413-§-, !^BBqZ6-134933#jC|E«ro:frfe*S)gi 
ffl T- # S ) 10 

6-162617-§-f;i|E«<OS^fedSjifflt?#5). 

(4) 2<B©iifEjlP$rfflV'>r. m-<^»MP»-J;'93ti$#:(CfigSL/t7^/WA^fiJ 
V ^it#St-aL,T'V^fc{a!lJCi5-(?3jfEMS:ff'i9 (#^Bg4 4 - 2 0 2 3 5-^JC|5«O* 

5 >, 20 

14 . f!l «l L /c ^ , ^ h K - ?i o T L * W ^ (D mm iz ^ tz -t . M fiJ ffll 

5 » X 5 fc (t <^ 'i' §S a i£i- ^ T* 5 . fJ SI ^ t? © ® ^ it fi (4 . /u h K 7 

j>.±x'(Dm.^:)fmic X hm^i ^ . h' — y'mmA^<bm.i:^xxm.)^-ri>:^mx^ci. 30 

T- fc 5 „ 

mm(K>m^x <o i~i ccisv^saci^^-rsrtieiSifSLv^o »*Lv^^js®«i4 4o 4o 

~2 50*C. !|#^C7 0~18 01C;^)S^if^L.^^„ $P>(C^S^^«tr»*-r-5fc«)tc. 5 0~ 

1 6ot:-cf£j!a$tt. ^ (r>m'^m^m.m^^^tLmm.m.x9t^vxms^Mi:m% ^^i> 

ri:7)5»*L<fflV^f>tvTV^.5„ W±(0^^fel4. #<ii^5-l 7 8 44-§-4i;#(C|E«/JSfc 
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2-4 6 6 2 5-^<2^a(c:^$tLrv^s<i:9/,^S;jlS^xS^^.^{i:-aJ<^XS^||>i*•^^lc>^ y 

fi?yx.«. #g|Bg62-115035-i-. «FgH^4-152125^. 1^4-284211 
-i-. m 4 - 2 98 3 1 mi 1-48 2 7 l■g•/^^f^c:|5«6^^^"CV^^*'ffiS:^lJfflT# 

^iaff fiJlT-efc^ r t Lv^o :7>r -ttlg{*"et<t< 2tt®#-etJ: 

0 % *> 5 o 

Ui3^^±;55^) (KiSm) <^>-ir/un-;^Tv-l^— h:7^/UAOJi:$Jl. ^^eS^JtCiioTS^cC 
5 755^ iiS5^*ib500/zm<^ffiia'Trfc'9. MlC40-'250Mm(Dffiia^5jif*U<. # 

Olft-fe (0ijx.l^. 4#5|Hg6 1-94724-^. 1^61-14801 3-^. 4^53^4-85 
011-^. 1^4-286611-i-, 1^5-185443-^.1^5-185445-^. f^6 
-278149^. l^8-207210-§-O#<2;^^t;i|Btt(D;^fe) ^^ff^L<fflV^5r<^: 30 

( 1 ) a% ^ ^ S <^ 7t ^ « « - h 

^#t-?a^;55fc5o if^m'^n (O u — y^ T \^ — Y y ^ }V \z. \% ^ y^/i^Ms^(D\>(D^% 

^mmi^- V t \.xm\*^^ z tfi^x*^ ^j:^. y^ juM.^(Dh(o^yt^mmiy- h 1 1. 40 

v^, :^OJ:9?'cC(S7¥:^^i:*^M«^>-^a:Og^g^::ov^r^t. 1#M¥l 0-48420 

-fe /I- CO s$ ii ft . a ^ It . ii^(Dmm(Dmj,z.y^ — '^-^m^^j2<A.xmf^i^fc^mii^ 

«lc:fflv^5) r>'^$^-=i-he4:lS:itr{>J:i^o mp><^eit. Sffi±i-KitP>tt 50 
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^? t 1^ C T- *> 5 „ 

i-So 25~350Am<Djf:$=lr*-f-5rt;45»*b<, 50~20 10 

;^^4®S^^ltfc^t^ttfi•>-^tti^$i^TV^-5 (iRFgSqZ3-9325-§-, 1^6-148 
429#, |^8-50206:§-. |^9-26572-§-«0#4^^IB«) . ^^^g^-fe/Ua — 

( 2 ) >f ^ 3 X ^ ^ fSfatt^^^ ^#tp?t^6*jM:^<4® 
3t Its I*. :ft W-Wii±S:* LM^BBl^i) Lfcx ;^ = 7^ >r iS' JSStt^i-^^^t?® 20 

( 3 ) V Amm^^mmm. 

<D ± jv- a — :^ T \^ — V ^-f/UAfi, VA^ — K(^?S?^-fe/i'^Wt"5VA^^S* 

tr-tt^ffl-r5#^li, 3t^tt«v-h roe rtt'^— r-V3>-?r. - I0nm~l0n 
m (D «E H rt tc: i- 5 :r i: *s 4 L v-* „ 

(4) OCB^ISfB^^ilfi*5J;0«HA N^'fK S S ^ S 

B%«^i^efo-5VWiHAN^-Kro«S-fe/V'5r^-r5HANS!jKrB^*S?M<03t^ffi«-> 
— ><z>^jtffi: LT'fc)*fiJt::fflV'>P>ix5. OCBS*SS3S*SISfc5v>H:HANStSS* 

^iim{;ifflv^53t^«fti^- hi- 14, u^-7^-~>3 >■ <r> m.*^ m 'h t t£ ^ %^ 

5V^ttH ANMJ«S«^SiaiCfflV^SJt^*t«->- hWit^WttWt, *;#ttS*tt®«Z> 

(5) ^<^f|il(^)fKfB^*$^« 

^^M^O-fe/Uo— ;;^T->U'— h^'f/PAW:, ASM (Ax i a 1 1 y Symme t r i 

c Aligned Microcell)* — Kcoat^-fe/l'Sr^-rSASMSaefBlg:^ 50 
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mm<Dyt^mmiy- h <DX^i^ t uT4>wf^J^cffiv^^tb5o a s m ^ - (d m it. . 
± /u<Dm ^ ib^&&mm-^mfi:mm -< — if' — \c ^ r> mn ^ nx ^ t (D^mtf^ ^ ^ o ^<o 

fa^^^gtCol/^Tt^. K u m e ^(Df^X (Kume e t a 1. , SID 98 D 
i g e s t 1089 (1998) ) (CiB«;55fe;5^ :^mm<0±/i^u-':KTi^i^ — h'7 
^/UA^. TN^-K<oa!Sir/W$'*i-^ T^N S *K s^a ^ ^ ^ M <^ 3t M « - h <D^m^ 

tLTfflv^Tfc<j:v>p T N ^ — <D m ± /i- 1 T N mm ^ ^ m E: \c ^ X it . -s-<*>^ 

9325-^. 1^6-148429-^. |^8-50206#, l^9-26572-i-0#<2^ffi 
IS « ^ „ 10 

I mm m \^ i6 {-f ^ ± /u a — ^ T \^ — h . mm:}sxuy^ji-j^(Dwm:fjmi 

( 1 ) /V n - X r u — h CO ^ ( % ) 

v?^ ^/l^X/UT^jdE^i^ K ^ (^^Jl'&^a (^fiJt4 : 1) 1 N -TfcS? 

>fb-^hy'?A*^*0!4ras*DL. 2 5'=CT*2BtF^>!r>'{t;LfCo :73i/ — /i-^^^u^^^^rtg^ 

mitm (%) ^sm u^to 20 

g^^bS (%) = (6. 005X (B-A) XF) /W 

Aitnn(Om^l,cm l^tc 1 N - mmm (mi) . Bf^^^>'i5^7^;^ht;i|gUfclN 

(ml) . F n 1 N - (O -y r ^ ^ — . wit^mWAir^-to 

y/wJSii A (c. *tfe!&L^:^ai-r 5«|{iJ^^S^ b/ci§5S?^^>:^ n h >^ 

>-;^xA (GPC-LALLS) ^fflV^alJ^byto ay^^^*=til^TOiit)T*fc5o 

GMHxiC^y— {t5^)iSl) 
^ S a[ : 0 . 1 W / V % 

SKfir lml/min 30 

: 3 0 0 ^ I ^ 
^!pMJ|S|-: Jj<];7«i5'i5ry/V'g&^^/1. (Mw=188200) 

urn : 2 3 X: ■ ^ ■ 

(3) h (Di^mw-^m^m, (dp) 

itefebyciir/Un— ;^rv'U'— h^0..2 g^*t#L. ;^^W'>'^n y K : =^ ^ J — 9 
: 1 («»it) O^g'&^^^Jl 0 Om I tC^ft?LfCo m?r;^>^ h!7/WK3tt«fH-T2 S^C 

T ^ T # » ^ ay ^ b . S « ^ « T O ^ J: J9 * fc o 
7? r e 1 =T/T0 T 
[ij] = (lni3 r e 1) /'C TO 
DP= Cu] /'Km C 

Km: 

( 4 ) 

#bnfc^?S^fcfi;^^y-(7))K^^^ia (2 3t:) -C#g{*#bf:i*^Smb. JgJlTO 
A.B.C.D<7)4^|5gtCi¥tfbycio 

A: 2 0 eraser* tt^iK*^ — i4S:^i-o 

B : 1 0 ^mm^iixmm^tm^ — \Sc,^^m\^x\^^t^. 2 0 ^xo^x^^mt^^hft^ 

o 



6x1 0-4 



40 
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( 5 ) 7 A E 4^ 

7 /i- A ?r B «-e«ig L , i (omi^^ siT iota < wm^tLo 

o 

5 0mnX6 4mmtC§]«9/cL/c:KJ|S|-Sr. I S06 3 8 3/2-1 9 8 3(?5^»{Ci¥lN, 

?l S 1^ ^ L 51 S fi <lr * o 
( 7 ) y ^ J>. (DM^Um 

1 2 Omn«C^i9fc:b5tW3|Sl-SrI SOS 7 7 6/2-1 9 8 80a*&J-t¥W 5fl9SJfJ: 
o r ^ »f i- 5 * (7) a « IHJ ^ Sr * J?) fc o 

( 8 ) :7 /i^M^(Dmmmit 

^3tsflg4rW'9aA/-C15ml^a:0;^^>^JK{-Aix. MS90'C. 1f*MS«100%^fe 
f4^TT*l@Mbfc:^. ^HLfco m4r9Ot:T*S^LTlO0mt;iSl9abfCo >^>r/^A 

Ji^ S ^ e m ^ ^ L . K T CO W ^ S: L fc o 
A : tc S ^ igl ii!) e> v^ 

C : »9 ^ ^ * ^ tl ^ 

(9) >'>r/^A<^)U^— -7^ — v/3> (Re) fii: 
y^/UJ:>.<Dm^<DU^--'f—->3> (Re) t^lov^TlS-t-i:. ^cojffl^ifeji^y^y;?* — 
^ - ({S*»*fffAEP-100 (^) iS) ^fflV>r. iSS632. 8nm 

tl 5 o 

Re={nx — ny)Xd 

n X : O ® jFf^ , ny :^;fe-f^O®Jfr^ 

3^. :7^/^A(7)if:^:^[^(7)l/^— — v-a^- (Rth) t>fi^T**>«9. ^S:^6 3 2. 8n 

So 

Rth = { (nx+ny) / 2- nz} Xd 

nx : m:^l^<^mifm. ny :^:&f^cD®jFf^. nz :J?^;^fp3(OHiff^ 

---^xi+ (looiDPM. 0*mfexii (W) M) ^ffli^^ray^u/co 
[HJSfi^yi] 

(1-1) ir/wn— >^ri/U--h^flS(7)ftSJ 
Tfe<D3«(7)^i»;^&^;iTir/Un-x^rv-u-h^*K^ftSJLfc:o #^iS0iJ:J^J:t;^ltt55 0iJ 
(^^PSffljfc^^PJJfl^tCOV^Tf^^lt^iaitb/Co /^*5..v'y:?J73K-7' (a@: 20nm) 

hmi^m (^^lt=l/2) ^ir/bn — ;:^T->l-'-h<D10Ka:%. ^LT. 2, 
75.— (n-i^iJ'^/U^:^) - 6— (4-tKn:^v^-3, 5-v?-tert->^^/^r^ 
yy) -1, 3, — ;^rv'U'-h(^i. OK*%i^*PLfCo 

(1-1 a) ^M^^ (*1«C r^Mj ^fB«) 
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"t" I- , J; < mW Uoo^ 1 mm. <D ± /I- u — r iy u — izmUO U , (25 

(1-1 b) i^m^m (^iic rj^-fepj tmm.) 

^SEftC, J:<«J$Uoo^llE«gW-fe/l'n'— ^Tv'U — h«r#i*lC^*DL. (2 5 

(1-1 c) iisjEiS5?a^«? (^iic Fjisjaj tiBtt) 

^iKI'Jc. J;<«?^L.ooSliE©<7?-fe/Un-;;<.Tv'U-h?:#-*tc^*PL.. Mta (2 5 

^liJcAixfco $li©^(HiI(Oi?-^^y Hciiiffi7Kji^Sril-*-ri:t?+8'C/5>-C*D}aLl 
MpaT. *ll5tt<?>aAT-55>PB^«}tLfc„ r<O^^fflJ«^i;'^-{ryKcS0'C<D7K4rii 
b-8'C/5^T-5 0'Cit??^*PL. K-7•Sr^iyt, 
(1-2) -fe>'V'n-;^Tv'U'— hSf9t«0«ja 
»HZ'^ h t^tc h' — ^ ^ 5 0 X: \Z X . *6Jt«iS»ao. 0 1mm<7)iSiS («?^ffi^ (t*) Si 
, #63) T-aii§L. $ h ICt&mm^mBt 0 . O O 2 S mmtOiSSK (jX — /UttS, FHO 
2 5) Id T iS U fc, 

(l-3)-fe/Wn— ;^TVV'— h7W/irAOf^Sli 

(1-2) r-f^Sb/c-fe/Un-^^^Tv-W-hi^fS^. ;<f7X«±(C^SKJ?d5i0 0wm 

/wASrfd^sto. -e-urieo'c. 3 0 i^x^pii^\zm.^vxmmi:mm ^^^-^ ~ :^ 
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